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Abstract of KR200200651 91 

PURPOSE: Provided are a cathode active material of a lithium secondary battery, which can improve 
the capacity and the lifetime property of the lithium secondary battery, and a process for producing the 
same. CONSTITUTION: The cathode active material of the lithium secondary battery contains a lithium 
manganese spinel oxide(formula 1: Li(1-x)Mn(2-x-y)MyO(4+d)) and a lithium metal composite oxide 
(formula 2: Li(1-z)Mn(2-z-w)ZrzMew04) coated on the lithium manganese spinel oxide(formula 1). And 
the cathode active material is produced by a process comprising the steps of: preparing the lithium 
manganese spinel oxide(formula 1) as a central particle; preparing the mixture of the material of the 
coating layer(formula 2); coating the central particles with the mixture of the material of the coating 
layer(formula 2); calcining the coated central particles. In the formula, M is at least one selected from 
the group consisting of Ti, Cr, Co, Zr, V, Ni, Ga, and Gd, x is a real number of 0-0.12, y is a real 
number of 0-0.5, d is a real number of 0-0.05, Me is at least one selected from the group consisting of 
Ni, Co, V, Ti, Zr, Cr, Mn, Cu, Zn, Ga, and Gd, z is a real number of more than 0 and less than 0.1, and 
w is a real number of 0-0.7. 
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Xl£| ? <M£|g£ £l2jqi2 7IS8I3 g^gJ^IOII C«8H 10 gS7| EJ^II 8|«q. 

&»7I B71I0IIAI gb|E SIM-S^ SIHMSI 51f g^OII Bjg i?S|gg §7|8|0| 

A1I2E8I3 01 30 £2J atiff ? 7ias|0A| gOHl fl|>|>M?| u|-^A|Sq. 

^f7| B7II0IIAI m^£l q§ ay iE|^ t>£tmS ^^§(tube type) 5!7|Sg A|g8|01 700 'C0||A1 10 A| 

2» gxieisiaq. a*ieife s?|7|oiiai. g?i2) o.i i/oHs siaq. 

btiioiiai m-^s eig ay ^sjgg uss Aigsioi s^g Aiissiaq. omn e 

S^llfe S2( Qrap hite)g, S&AlIb SBIUiyaiS! g?££|0|H(polyvinylidene fluoride: PVdF) 1 A|g 
8|2°D1. Wsi|:£3^|:S^XI|£J B|gs §g H |s 85:10:5£ SlSjq. SjX| St/Xill n-Oliaail£| = (n- 
methyl pyrrol i dinone: NMP)0I| goHAI^I ^ ^71 ^g§3| £3x111 *7|8|01 #£1EI! W|5E3|«q. 301 
5! #£|SI1 g>¥0| h fi^OII 6||a 3Hil!(tape casting) aS§ Afg8|0| 31*1 ^ 130 *C2| 2jS 
7I0IIAI 2 AI2! §y 225101 a^l Al|S8|«q. |^2Sb A|g8l2q. a^3| M^l 
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39£ XIS ? a!(coin ceM)§ AI|5}o|«q. 

OIIIII Algsj gsiias LiPF 6 11 gSHOICH. 0l|fi!3>7}gmo|E (ethylene carbonate:EC)2| OUglffl 

1! 3femO|E(ethyl methyl carbonaterEMC)?! 1 :22| SH|£ ggJS sous. A[g8ISq. 
(13 ^S) 

S3I0IIAI gOIS g£ [Li 2 MnO(/LiPF 6 (1 M) in EC+2EMC/Li]£ HA|£|fcCq. 0| g2| S gJS"^ 

fst s?i8i«q. oimi s-sta s°j°i gsnfe gg§ g?n» s^on^ 3.0 mxi 4.5 si 01 

□ 33IS £ 1011 UEJLHHQ. 

=£S ^g2| Wl\i= 3.4 LHXI 4.3 V 330IIA1 gJ8|0| £fS0||/H2| M|0|SO|| ff|g d|7|2J gg2| 22J§ E 
2011. 2S0IIAI2I 49 AfOISOII CtlE HPtq §§JS| SSja E 30| , ^ UE|Lfl2Q. E£«> 

a loiifc Zrsj ggai fig#ej agon cqg d|?|2? gsit Ejuuisq. 

^LA|0|l 2 

■ £JA|OI| 13| SSJSPII £JA|8f£|. £PI £3 5E2Jg 450 "C. 5 A|2.f££ 8I2P. 

fl*10|| 3 

gAIMI 131 SgJSPil 61 AimEI. £M tt|*-g g|£2J X||2 B3I0IIA) H|«§ §jg°| 23 g [L i 1 : [Mn+Zr] 01 
S U|S 1:U| £|£s 8|01 AjA|SI2q. , 0|0H MnOil CHS! Zr2j gd|£r [Mn] : [Zn]=1 .95:0.0501 2jq . 



fefA|0|| 13| §8J8KHI £JA|8|E|. ff|«# §l£2| X||2 &P1|0I|A| tt|-3# S SS| g/g g^gJX|OI| CH8H 

20 §XS 8|0| £JA|8|2Q. 

^aioii s 

^A|Of| 13| ggjSKHI ^A|S|E|. tt|*# ggU|2| Zr°J &gg 0.07 8|2. S£jgJX|0|| Cfls> 23#£| 

SiJg 5 gX£ E|£§| 8|0| ^A|8|2Q. 



£A|OI| 13| §8JSPI| ^A|8|E|. l£|5?g g|S2| flIS &|3||. gJ « cpilg A J^|8|3 &|-^E|X| 

ei§ iJZJ ±wm diati Aigsioi ^Aisiaq. 

HI H0I1 2 

AHia! ?3E2| £|§ t*B <y£|g ggfg tfSSPI ?|8|0| S|g3| azj2| 1 HI [Li]/[Mnp| 0.53801 

EIE^ LiCHaCOOfil Mn(CH3C00) 2 g 5tJ8Ha Zr£ 5 g%;>| SISE^ 8|«Q. ^?|2| gg§ 3&8|?l| gtft? 

480 "COII A) 10 AI2> got 53) g?p|0||A| gX|3 °J ? glgg 3fSA|3|?| ?|ol|A| ^2|A|31 XllS^Jg 
#S8|?I| s» ? 700 -COtlAJ 20 AlZf §£f g?|^|OI|A| ^§A|?| g^g ^^8ISP- §x1d| 

31 S OHM S?ISJ S§§ 0.1 i/ Q HS SISQ. 3|§g gen goixi £|g ^ E |^ si^ga 5 g 

0| Lh.osMn. goZro.reO^lwq. 

0|^2| 3|Se £A|0l| 131 ^A|8|0| S! »|58»3. ^A|OI| 131 ggJSl S2jo||A| 

= S?|8|«q. 

3PI S 18 ^A|OI| 10IIAI g01£! gAjo|X|OI| CH8|0f HS€°| ?»g3| SSf LHWI ^XHSIfe Zr2| ^^0|| 

qi upi^ gifei ^sil M e\\m #o\q. o|£)s> u|^,« ggg ^g 0 | ?^£g AigEib ^xii gx| 

OilAI 2xtlS8l|§e»g g^SlbOl ^2E|0| 7|^S £|g0| ^ISSIIi! a|g SS8|^m iS£|fe >ig °| 
OIEQ. 

[H 1] 



£A|§!4 


H2§ SJ as- 


S0IIA12I Zr»S 


271 §1 


,'(nAh/g) 


H|5|« gU(mAh/g) 


HSi gf(gX) 


HS#2| Zr 








5 


1 


130 


125 


5 


2 


10 


1 


132 


124 


8 


3 


20 


1 


134 


123 


11 


4 


40 


1 


134 


123 


11 


5 


5 


3 


136 


120 


16 


6 


10 


3 


139 


120 


19 


7 


20 


3 


140 


121 


19 


8 


40 


3 


141 


120 


21 


9 


5 


5 


146 


118 


2B 


10 


10 


5 


148 


117 


31 


11 


20 


5 


148 


119 


29 


12 


40 


5 


148 


118 


30 
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150 


118 
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15 


20 . 
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117 
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40 
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oPI £ IS ^ 
2£, S3 § 
32 (nAh/g°jg 



E£l» SE 
§ L|ET 
S4 



4 2121CI. 



4= 2!2P. 



m^Aiass*!. upi^s ass 
»f^Am 4= afe 2,'^ sis si n hi 




Oil SiOIAI. 

bis az? 

a <ysigon nm9 «PI 21«t±l 2S HAIEl 



E|g 2 *t a XI 2| % 

a) 8PI IS 

b) ©PI a«}4! 2S 

c) £PI b)EPH9 Hl^# 
Sib 9511: 5! 

d) £71 c)9:»l°l 0| *S 



SHIS 4PI a)B^|2| i 
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[£»st*l 1] 

4PI sje»6} iom. 

Ti. Cr. Co. Zr. V. Ni. Ga. Si Gd£ 0|?W2! 3°£^E1 1 § 0|£f d^EIIl. 
xfe 0 LHXI 0.122) ^(SSJOOII!. 
y£ 0 LHX| 0.52| £4013. 
d£ 0 LHX| 0.0521 ^^OIDI. 

tsie,^ 2] 

£PI »ttf4| 20IIAI. 

Mefe Ni. Co. V. Ti. Zr. Cr. Mo. Cu. Zn. 6a. 31 Gd£ 0\^0\E 2°£¥E1 1 § OI4r d^£l3. 
zfe 0 33 0.1 0I6J2J ^4=0|Q1. 
w^r 0 LHX| 0.721 ^40|Q. 
S^PS 4 

XII 3 SOU 2iO|Aj 
£PI a) B5II2I g^jgJXlb 
i ) sis S|£Jg: 5! 

ii) Srttl 

§ SSSrfe 5&lg S?l. 3Eb 2 ggS 0|£}g 5S8,b g& 8HMAI 1 U)X| 50 A|Z» 

300 LflXI 900 -C2| ?5S gxt£|8 r 01 XilSEIfe gjgl . 

5 

Ml 3 SO|| <Z>0\M. 

£PI a) B^l|2| g£j°JX|b 

£PI XII 4 S ?|X||2| StfgOII 

iii) Ti. Cr. Co. Zr. V. Ni . Gd. 51 6a S 01 ¥01*! 22£^ I f 0|# d ejElfe Mg 

g q§? S||8|^ sggg g;>|. Sir d£ 2 §1,'% 0| ^g 5U8|^ 7i± ?>\0\\M 1 UiX| 50 

A|2> §£» 300 LflXI 900 'C2| gSE£ 8 33 8,01 XJI2Elb SB . 

§?H 6 

XII 4 SOU °>0\A\. 

*}?\ i) e|g SfSgOl Li OH. LiOH H 2 0. LiCHaCOO. LiCHf^. LiCHOj.HjO. gJ UN0 3 £ 0|¥01£! 5°S¥E1 

i g oi ^ d^afe sa. 

§J?S 7 

XII 4 UOII 2"0JA). 

ii) Sr&gO| 2f2>2| E»dS. SdS. 4d3. SdS. £d3. ?2!d3. 331. SJ dS|g£ 

01 ¥01 5! 2°g?E1 1 ~ 01£ £jE"SI^ 

S?S B 

XII 5 SOII %10\M . 

£J\ iii) Ti. V. Cr. Co. Ni. Mg. Zr. Fe. Gd 5! GaS OI^CHS ^°i¥EI 1 s 0|& ij^SIb Mg 

stjsi^ asgoi fef?i M2i eds. ads. ^da. §rd3. sds. ?sd!a, asts. §y 

dSHS 01^015! 3° El 1 § 01 & d^lSI^ S3- 
9 

XII 3 SOII 2i01A|. 

b) B?l|2| 01*:-* 2| BIS?! 
i ) £IB SrSg: 
ii) S2J SrSM: 5J 
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iii) XISSs SHIs 

g 2£}8,fe £SsS a 871 §D||0||A) g oil Am * 3«»S|0) XII 3SEI £ 

S?» 10 

XII 3 SOII °!0iA| 

£7| b) &7I|2| BJ-^SSl S!£7r 

£7| X|| 9 S 71X11 S| SS10II 

iv) Ni. Co. V. Ti, Zr. Cr. Mn. Cu. Zn. Ga, ^ Gd£ 0|^O1£! ?££?E| 1 § 0|£ d^l 
E|fe Meg SUSIfe =^ StQg 

1 qS| SS8|fe g EE5r B7| g OH 011/1 gollAIEJ ? 3^5101 XIISEIfe SB- 

S?S 11 

£7| i) £IS SIDgOl Li OH. LiOH • H ? 0. LiCH 3 CO0. LiCHOj. LiCHOj H,0. 5! LiN0 3 £ OI^OJJ! 2°£¥E4 

i g oi£ d^sife aa. 

S=?» 12 

XII 9 SOII SiOtAJ. 

£?i u) ae» sisgoi aye! b£»b. ada. 4d3. §ds. £ds. ?ada. smg. a dsns 

0|?0I5! 2°S?£| 1 § 0|£ d^Elfe »B. 

S?8 13 

XII 9 SOU 2JOIAI. 

mj\ ni) x|2Sh sitfgoi xisa^o, E,Af«. s< m«. gds. £&>a. =?aaa. sag. 5! 

MSI -IS oi^oijj 1 g 0|£ ijajElb SB. 

S=PS 14 

XII 10 SOII 240IAJ . 

iv) Ni. Co. V. Ti. Zr. Cr. Mn. Cu. Zn. Ga. ^ Gd£ 0|¥O|£! 2°S^E1 1 1 0|£ £10|g& S 
^ Meg 5SS|= S^r SrtJeOI £7| ^ Me°J BdS. iifg. ^dl'S. StfS. £i!S. =?3d3. S 
fiiS. 5! 01^015! 22S?q 1 1 0|£ tfajsife gg. 

g?S 15 

XII 3 SOU SiOiAi. 

£7| b)E»?fl2| E|5|SO| £7| a) &71|2| §£21X|2| 0.1 L||X| 50 g%°J S3- 

§J?S 16 

X|| 3 SOU SJ01A1. 

£71 c)B71|°| IflgfOI £7| a)B7l|2| g£jgJX|. S! £7| b)B7l|2| H|^-#£J SSI 5S»rc #2|£Jg XII 

jst * £?| ffigfgoj ^eiejg a^oiSM 7issi:a 32Ai?i ^ ai £| b SS- 

§=?S 17 

XII 3 SOU 2iO|/d. 

£7| c) 971121 11^-01 £7| a) E»7fl2| g^SJXIg £71 SMI SSSUIgJ ¥ £71 b) &7||2) ff|«#S| S! 
g§ g£gJX|01| g?8|3 2}2A|?1 ^AlEJfe sa. 

S?S 18 

XII 3 SOU SICHAi. 

£7| d) B7I|2| 4: g 0| 0.05 U|X| 3.0 t /gH f?g2| g7| . EEb t'i S§ 10 gS% 0|£°J 2S 7|±2| 

M?|7| olOtlAI 1 LHX| 30 A|^ §PJ 300 LHX| 900 'C2| g£OI|A| S*|2|£|0| ^A|E|fe S9- 

§=?S 19 

£7| XII 1 S 7IXHSI 8/^ mmmS SS5|fe SIS 2 » 3X|g gSs- 
S?S 20 

£71 X|| 1 S 7IXH2) liii SS3l5r B| g 2 x| 2)X|. 

«?S 21 

£71 Ji\ 19 S 7|XH2| gf= fi§ ?Si§ SSSIfe EIM 2 x| 3 XI. 
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